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(57) ABSTRACT

A backlight module, a liquid crystal display using the back-
light module, and a manufacturing method thereof are pro-
vided. The backlight module includes a bottom plate, a plu-
rality of light source sets and at least one partition wall. A
plurality of lighting areas 1s formed on the bottom plate and
light source sets are disposed on the lighting areas, respec-
tively. The partition wall 1s disposed on the bottom plate and
between each two adjacent lighting areas to fully or partially
block/reflect the light emitted from the lighting areas. The
partition wall includes a first light-penetrable wall and a light
reflective layer formed on a wall surface of first light-pen-
ctrable wall. The light reflective layer 1s erected on the bottom
plate through the support provided by the first light-pen-
etrable wall and its wall surface.
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LCD DEVICE, BACKLIGHT MODULE
THEREOF WITH PARTITION WALL AND

METHOD FOR MANUFACTURING THE
SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to a backlight module, the liquid
crystal display device using the backlight module and the
manufacturing method thereof; particularly, the present
invention relates to a backlight module having partition walls,
the liquid crystal display using the backlight module and the
manufacturing method thereof.

2. Description of the Prior Art

Backlight module 1s widely used 1n liquid crystal display
device, computer keyboard, mobile phone key pad, advertis-
ing signs and other devices that need light sources 1n order to
provide the light source that 1s needed by such devices. Espe-
cially, in recent years, the demand for liquid crystal display
device has greatly increased and 1n order to meet the require-
ments of the functionality and appearance of the liquid crystal
display device, the backlight module used by the liquid crys-
tal display 1s diversified gradually.

Take liqud crystal display as an example, 1n order to
improve the quality and the processing speed of dynamic
image, the dynamic local dimming technology 1s introduced
to the backlight module of the liquid crystal display. As FIG.
1 shows, 1n the backlight module 10 using dynamic local
dimming technology, the partition structure 30 1s disposed on
the bottom plate 11. The partition structure 30 divides the
backlight module 10 1nto several areas 20; and each area 20
comprises several light sources 21. By establishing the parti-
tion structure 30, the system can adjust the brightness of each
arca 20 and reduce the interference in the brightness from
adjacent areas 20.

However 1n this design depicted in FIG. 1, because the
partition structure 30 has a certain thickness and the light
emitted from the backlight module 10 at the position of the
partition structure 30 1s weaker. In other words, dark areas are
likely to occur 1n the 1image generated by the display panel at
the position corresponding to the partition structure 30, which
would affect the overall quality of the 1image.

SUMMARY OF THE INVENTION

It1s an object of the present invention to provide a backlight
module and the manufacturing method thereof to reduce the
occurrences of the dark areas 1n the generated light.

It 1s another object of the present mvention to provide a
backlight module and the manufacturing method thereof,
which can be applied to the liquid crystal display devices
utilizing dynamic local dimming or scanning type liquid crys-
tal display device.

It 1s yet another object of the present invention to provide a
liquid crystal display device to avoid the occurrence of the
dark areas in the generated 1mages.

The liquid crystal display comprises a display panel and a
backlight module. The display panel i1s positioned on the
backlight module; after the light emitted from the backlight
module enters the display panel, the image 1s displayed on the
display surface through the liquid crystal layer of the display
panel. The backlight module includes the bottom plate, a
plurality of light source sets and at least one partition wall.
The bottom plate comprises a plurality of lighting areas; the
light source sets are positioned on each lighting area. The
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partition wall 1s positioned on the bottom plate and located
between each two adjacent lighting areas.

The partition wall comprises a first light-penetrable wall
and a light reflective layer. The first light-penetrable wall 1s
positioned on the bottom plate and has a wall surface perpen-
dicular to the bottom plate. The light reflective layer 1s formed
on the wall surface of the first light-penetrable wall. Due to
the supporting force from the first light-penetrable wall and
from the wall surface, the light reflective wall 1s disposed
vertically on the bottom plate. By means of the position of the
light reflective layer, the light emaitted from the two adjacent
lighting areas can be partially or completely blocked or
reflected to adjust the brightness of the backlight of each
separate area. Moreover, because the light reflective layer 1s
positioned 1n conjunction with the first light-penetrable wall
and the first light-penetrable wall 1s mainly used as a support-
ing structure, the thickness of the light retlective layer can be
relatively reduced to reduce the occurrence of the dark areas
in light that results from the thickness of the light reflective
layer. Due to the light penetrable characteristic of the first
light penetrable walls, 1ts thickness 1s less likely to result 1n
dark areas 1n the backlight emitting outward.

The manufacturing method of backlight module of this
invention comprises the following steps: providing a bottom
plate having a plurality of lighting areas thereon; disposing a
plurality of light source sets on the lighting areas, respec-
tively; providing a first light-penetrable wall; forming a light
reflective layer on a wall surface of the first light-penetrable
wall to form a partition wall; and disposing the partition wall
between each two adjacent lighting areas.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view 1llustrating the backlight mod-
ule used 1n traditional liquid crystal display devices;

FIG. 2 1s an exploded view of an embodiment of the display
device of the present invention;

FIG. 3 1s a top view illustrating an embodiment of the
backlight module of the present invention;

FIG. 4 1s a top view 1illustrating another embodiment of the
backlight module;

FIG. 5 1s a cross-sectional view 1llustrating an embodiment
of the partition walls;

FIG. 6 1s cross-sectional view illustrating another embodi-
ment of the partition walls;

FIG. 7 1s a cross-sectional view illustrating another
embodiment of the back plate;

FI1G. 8a 1s a perspective view 1llustrating an embodiment 1n
which the partition walls are connected to the back plate;

FIG. 856 1s a perspective view illustrating another embodi-
ment 1n which the partition walls are connected to the back
plate;

FIG. 9 1s a perspective view 1illustrating yet another
embodiment in which the partition walls are connected to the
back plate;

FIG. 10a 1s a perspective view illustrating an embodiment
in which the partition walls comprise microstructures;

FIG. 1056 15 a perspective view 1llustrating another embodi-
ment 1n which the partition walls comprise microstructure;

FIG. 10c¢ 15 a perspective view 1llustrating an embodiment
in which the partition walls that comprise grains;

FIG. 11 1s the flow chart illustrating a manufacturing
method of the backlight module of the present invention; and

FIG. 12 1s a tlow chart illustrating another embodiment of
the manufacturing method of backlight module.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention provides a backlight module and a
liquid crystal display device using the backlight module. In
more preferred embodiments, this invention provides a manu-
facture method of the backlight module mentioned above. As
for the preferred embodiment, the above-mentioned back-
light module 1s provided for the use 1n liquid crystal display
device. However, 1n other embodiments, the backlight mod-
ule can also be provided for the use in computer keyboards,
mobile phone key pads, advertising signs and other devices
that need planar light source. The liquid crystal display device
ol the present invention 1s preferred to comprise liquid crystal
display device utilizing dynamic local dimming technology
or liquid crystal display device having scanning-type back-
light. The applications of the liquid crystal display device can
include liquid crystal display televisions, liquid crystal moni-
tors for personal computers and laptops and the liquid crystal
displays for the mobile phones and digital cameras, etc.

As shown 1 FIG. 2, liquid crystal display device 100
comprises a display panel 110 and a backlight module 200.
The display panel 110 1s positioned on the backlight module
200; the light emaitted from the backlight module 200 will pass
through the liquid crystal layer after entering the display
panel 110 and then display the 1mage on the display surface
111. The backlight module 200 preferably includes an optical
film 210, such as diffuser, brightness enhancing film (BEF),
polarizer, etc. The light generated by the backlight module
200 enters the display panel 110 after being processed by the
optical film 210. However, in other embodiments, there could
also be no optical film 210 disposed 1n the backlight module
200.

In the embodiment illustrated in FIG. 2, the backlight mod-
ule 200 comprises a bottom plate 230, a plurality of light
source sets 250 and at least one partition wall 300. A plurality
of lighting areas 231 are formed on the bottom plate 230; the
light source sets 250 are positioned 1n each of the lighting
areas 231 (1llustrated in FIG. 2). The partition wall 300 1s
positioned on the bottom plate 230, and located respectively
between each two adjacent lighting areas 231. The partition
wall 300 1s preferably perpendicular to the bottom plate 230,
and extends from the bottom plate 230 towards the display
panel 110. By positioning the partition wall 300, the bottom
plate 230 can be divided 1nto a plurality of lighting areas 231.
Moreover, the positioming of the partition wall 300 can at least
partially block the light emitted by the light source sets 250 of
the lighting areas 231 from entering other adjacent or non-
adjacent lighting areas 231.

In the preferred embodiment, a reflective layer can be
positioned on the bottom plate 230. The reflective layer can be
tormed on the bottom plate 230 through attaching or coating.
The bottom plate 230 1s preferably made of metal; however, 1n
other embodiments, the bottom plate 230 can also be made of
plastic or other materials. The light source set 250 preferably
comprises a plurality of light sources. In the preferred
embodiment, the light source 1s light emitting diode. How-
ever, the light sources could also be formed by other lighting
bodies such as fluorescent tubes.

In the embodiment shown in FIG. 3, a plurality of lighting
areas 231 1s disposed 1n an array distributed on the bottom
plate 230. The disposition of the array includes vertical array
and non-vertical array. As illustrated in FIG. 3, when the
lighting areas 231 are arranged in the array that the rows and
the columns are perpendicular to each other, each lighting
area 231 1s 1n the shape of rectangular or square; however, 1f
the lighting areas 231 are arranged in the array having rows
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and columns not perpendicular to each other, each lighting
area 231 could be parallelogram or rhombus. Additionally, 1n
other embodiments, the lighting areas 231 could also exist in
the shape of hexagon, octagon, or other polygon and be
arranged on the bottom plate 230.

In order to accommodate the array distribution or other
polygon distribution of the lighting areas 231, the partition
wall 300 1s formed 1n a lattice structure for the differentiation
of adjacent lighting areas 231. In this embodiment, as
depicted i FIG. 3, the partition wall 300 having the lattice
structure 1s preferably made in one piece; however, 1n other
embodiments, the partition wall 300 having a lattice structure
could also include a plurality of plate-shaped partition walls
300.

In the embodiment shown 1n FIG. 3, each lighting area 231
1s arranged 1n an array, and the light source sets 250 therein
can adjust their brightness 1 accordance with their distribu-
tion areas or the image output signals driving the light source
sets 250. However, 1n the embodiment illustrated 1in FIG. 4,
cach lighting area 231 can also be distributed 1n parallel on the
bottom plate 230. At the same time, each lighting area 231
extends along the same direction and forms the rows or col-
umns that are parallel to each other; each lighting area 231 1s
preferably connected to both opposite ends of the bottom
plate 230. Under the above-mentioned arrangement, the light
source sets 250 of each lighting area 231 on the bottom plate
230 can adjust 1ts brightness by scanning. In order to accom-
modate the distribution of lighting areas 231, the partition
walls 300 are formed 1n strips and distributed along the
boundaries of each lighting area 231.

In the embodiment shown in FI1G. §, the partition wall 300
comprises the first light-penetrable wall 310 and the light
reflective layer 350. The first light-penetrable wall 310 1s
positioned on the bottom plate 230 with a wall surface 311
perpendicular to the bottom plate 230. In the preferred
embodiment, the first light-penetrable wall 310 1s perpen-
dicular to the bottom plate 230; however, the angle between
the first light-penetrable wall 310 and the bottom plate 230
can also be adjusted in accordance with the need of design.
Furthermore, the first light-penetrable wall 310 1s distributed
along the edges of the lighting area 231. As shown 1n FIG. 5,
the first light-penetrable wall 310 1s positioned at the bound-
ary of the two adjacent lighting areas 231 to separate the two
adjacent lighting arecas 231. The first light-penetrable wall
310 1s preferably made from polymethylmethacrylate
(PMMA); however, the first light-penetrable wall 310 can
also be made from Polycarbonate (PC), glass, polystyrene
(PS), the compound of methyl acrylate, methyl acrylate and
polystyrene (MS), and other organic or morganic light-pen-
ctrable material or mixtures thereof.

In the preferred embodiment, the thickness of the first
light-penetrable walls 310 1s greater than about 0.2 mm to
facilitate the manufacturing process. Generally, for the con-
venience of design and economy of material, the thickness of
the first light-penetrable wall 310 can also be less than about
3 mm; the thickness of the first light-penetrable wall 310 1s
preferably about 0.5 mm. The height of the first light-pen-
ctrable walls 310 and that of the partition wall 300 can be
selectively adjusted in accordance with the size of the lighting
areas 231, which can also be adjusted in accordance with the
brightness, quantity, spacing between and optical behavior of
the light source sets 250 positioned 1n the lighting areas 231.
Furthermore, the height of the first light-penetrable wall 310
and that of the partition wall 300 can be selectively adjusted to
be able to make contact with the optical film 210; however, in
different embodiments, the partition wall 300 can also not be
in contact with the optical film 210.




US 8,177,379 B2

S

As shown 1n FIG. 5, the light reflective layer 350 1s formed
on one wall surface 311 of the first light-penetrable wall 310.
Due to the support of the first light-penetrable wall 310 and
the wall surface 311, the light reflective layer 350 1s able to be
positioned upright on the bottom plate 230. By positioning
the light reflective layer 350 on the bottom plate 230, the light
emitted from the two adjacent lighting areas 231 can be
partially or completely blocked or reflected to control the
backlight brightness in each separate area; in other words,
part of light 1s blocked or reflected by the light reflective layer
350 after being entering the first light-penetrable wall 310. In
addition, because the light retlective layer 350 1s positioned
correspondingly with the first light-penetrable wall 310 and
also that the first light-penetrable wall 310 1s used as the main
supporting structure; therefore, the thickness of the light
reflective layer 350 can be relatively reduced to decrease the
possible occurrences of dark areas in light. Because of the
light penetrable characteristic of the first light-penetrable
wall 310, 1t’s less likely for the thickness of the first light-
penetrable wall 310 to cause the occurrence of dark areas in
the emitted backlight.

In the preferred embodiment, the light retlective layer 350
1s a reflective film applied or coated on the wall surface 311.
The material of light retlective layer 350 can include magne-
sium oxide compounds, titanium oxide compounds, and other
reflective organic or mnorganic material. However, 1n other
embodiments, the light reflective layer 350 can also be the
plate-shaped retlective matenial attached to the wall surface
311 such as diffusion reflective layer or metallic reflective
layer; wherein the diffusion reflective layer preferably com-
prises silica or other matenal; and the metallic reflective layer
can preferably comprises silver, mixtures thereof or other
compounds.

In the embodiment illustrated in FIG. 6, the partition wall
300 further comprises a second light-penetrable wall 320.
The second light-penetrable wall 320 1s positioned abreast
with the first light-penetrable wall 310, and they constitute the
partition wall 300. The second light-penetrable wall 320 1s
preferably perpendicular to the bottom plate 230 and extends
towards the optical film 210. The light reflective layer 350 1s
disposed between the first light-penetrable wall 310 and the
second light-penetrable wall 320. Part of the light 1s blocked
or reflected by the light reflective layer 350 after entering the
second light-penetrable wall 320. Moreover, because the first
light-penetrable wall 310 and the second light-penetrable
wall 320 are mainly used as the main supporting structure of
the light retlective layer 350; therefore, the thickness of the
light reflective layer 350 can be relatively reduced to decrease
the possible occurrences of the dark areas caused by the
thickness of the light reflective layer 350. Because of the
light-penetrable characteristic of the first light- penetrable
wall 310 and that of the second light-penetrable wall 320, 1t 1s
less likely for the thickness of the layer to cause the occur-
rences of dark areas 1n the backlight emitted outward.

In the preferred embodiment, the light reflective layer 350
1s attached to the first light-penetrable wall 310 and the sec-
ond light-penetrable wall 320. As illustrated 1in FIG. 6, the
first light-penetrable wall 310 and the second light-penetrable
wall 320 are of the same structure and are symmetrically
positioned with respect to the light reflective layer 350. How-
ever, 1n other embodiments, the first light-penetrable wall 310
and the second light-penetrable wall 320 can also be different
in structure designs. The second light-penetrable wall 320 1s
preferably made from polymethylmethacrylate (PMMA);
however, the second light-penetrable wall 320 can also be
made from Polycarbonate (PC), glass, polystyrene (PS), the
compound of methyl acrylate, methyl acrylate and polysty-

10

15

20

25

30

35

40

45

50

55

60

65

6

rene (MS), and other organic or inorganic light-penetrable
materials or combinations thereof.

In the preferred embodiment, the thickness of the second
light-penetrable walls 320 1s greater than about 0.2 mm, so as
to facilitate the manufacturing process. Generally, the thick-
ness of the second light-penetrable wall 320 can also be less
than about 3 mm for the convenience of design and the
economy of material; the thickness of the second light-pen-
ctrable wall 320 1s preferably about 0.5 mm. The height of the
second light-penetrable wall 320 can be selectively adjusted
in accordance with the size of the lighting area 231 or 1n
accordance with the brightness, amount, spacing and optics
behavior of the light source sets 250 disposed within the
lighting areas 231. Furthermore, the height of the second
light-penetrable wall 320 can be selectively adjusted to be
able to make contact with the optical film 210.

As 1llustrated 1in FIG. 5§ and FIG. 6, there 1s at least one
trough 500 formed on the bottom plate 230. In this preferred
embodiment, the trough 500 1s formed by bending or denting
the bottom plate 230. However, in different embodiments
such as the one 1llustrated 1n FIG. 7, the trough 500 can also
be formed on the bottom plate 230 by means of bore, injection
molding or other methods. The trough 500 1s located between
the adjacent lighting areas 231, and the position of the trough
500 1s corresponding to the bottom of the partition wall 300.
In other words, the extending direction and the position of the
trough 500 correspond to those of the partition wall 300. The
bottom end of the partition wall 300 1s accommodated 1n the
trough 500, and the partition wall 300 1s able to be connected
to the bottom plate 230 by means of the support and fixation
by the mner surface of the trough 500.

In the embodiment shown 1n FIG. 5, the bottom end of the
first light-penetrable wall 310 1s disposed 1n the trough 500.
The 1nside wall of the trough 500 1s attached to the first
light-penetrable wall 310 to support or fix the first light-
penetrable wall 310. Certain part of the light reflective layer
350 can extend 1nto the trough 500, but 1t can also selectively
not be extended into the trough 3500. In the embodiment
illustrated in FI1G. 6, the first light-penetrable wall 310 and the
second light-penetrable wall 320 are both accommodated 1n
the trough 500, thus the trough 500 can clamp the first light-
penetrable wall 310 and the second light-penetrable wall 320
to prevent them from separating.

As shown in FIG. 8¢, the fixing members 510 can also be
added on the bottom plate 230 1n the backlight module. In this
embodiment, the fixing members 510 are preferably bent
structures having an angle the same as the angle between the
partition wall and the bottom plate and positioned in pair to
clamp the partition wall 300 from both sides. One end of the
fixing member 510 1s 1n contact with the partition wall 300
and supports or fixes the partition wall 300; while the other
end of the fixing member 510 1s 1n contact with the bottom
plate 230 in order to be fixed on the bottom plate 230. As
shown 1 FIG. 8a, the fixing member 510 1s attached to the
bottom plate 230 by means of screw 511 or nvet. However, in
other embodiments, fixing member 510 can also be adhered
or fixed to the bottom plate 230 using other methods. More-
over, 1n the embodiment shown 1 FI1G. 85, the partition wall
300 can also be fixed by a single fixing member 510, but the
part of fixing member 510 to be attached to the partition walls
300 has to be fixed using adhesive or other locking tech-
niques.

In the embodiment shown 1n FIG. 9, there 1s a trough 500
formed on the bottom plate 230, and the fixing members 510
are also disposed on the bottom plate 230. At the same time,
the fixing members 510 are positioned at the opening edges of
the trough 500 to support the partition wall 300 disposed in
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the trough 500. The fixing member 510 1s preferably made of
metal; however, 1n other embodiments, the fixing member
510 can also be made of plastic or other material. Further-
more, the partition wall 300 can also be directly adhered to the
bottom plate 230 or fixed to the bottom plate 230 1n other
ways without having the trough 500 and the fixing member

510.

As 1llustrated 1n FIG. 10a, an optical microstructure 313
can be formed on the wall surface 311 of the first light-
penetrable wall 310 or on the wall surface of the second
light-penetrable wall 320 facing the light reflective layer 350.
The microstructure 313 includes prism structure, thread-like
structure, wavy structure or other structures that can change
the behavior of light. Moreover, the microstructure 313 1s
formed on the wall surface 311 by etching, printing, one-
piece 1itegration or other methods. The light reflective layer
350 1s selectively distributed along the concave-convex lines
ol the microstructure 313 and filled between the microstruc-

tures 313; however, 1n other embodiments such as the one
illustrated 1n F1G. 105, the flatness of light retlective layer 350
can be maintained without bending with the microstructure.
Moreover, 1n the embodiment of FIG. 10c¢, particles 700 of
different characteristics (such as diffusion particles) can be
mixed and added to the body of the first light-penetrable wall
310 or that of the second light-penetrable wall 320. By mixing
the particles 700 1n the first light-penetrable wall 310 or the
second light-penetrable wall 320, the optical behavior of light
reflected by the partition wall 350 can then be adjusted.

FI1G. 11 1s the flow chart of the embodiment of the backlight
module manufacturing method provided by the present
invention. Step 1110 comprises providing a bottom plate
having a plurality of lighting areas thereon. The lighting areas
are preferably disposed 1n an array on the bottom plate; how-
ever, 1 other embodiments, lighting areas can also be dis-
posed 1n parallel on the bottom plate. Step 1130 comprises
disposing a plurality of light source sets on the lighting areas,
respectively. The light source sets comprise a plurality of light
sources, such as Light-Emitting Diode or other light-emitting
clements.

Step 1140 comprises providing a first light-penetrable
wall, which includes forming a microstructure on the wall
surface. Furthermore, the step of forming the microstructure
includes forming the microstructure by means of etching or
printing. The microstructure having optical characteristics
can be formed on the wall surface of the first light-penetrable
walls by etching, printing, one-piece integration or other
methods and the light reflective layer 1s formed on the micro-
structure.

Step 1150 comprises forming a light reflective layer on a
wall surface of the first light-penetrable wall to form at least
one partition wall. The first light-penetrable wall 1s preferably
made from polymethylmethacrylate (PMMA), Polycarbon-
ate (PC), glass, polystyrene (PS), the compound of methyl
acrylate, methyl acrylate and polystyrene (MS), and other
organic or inorganic light-penetrable material or their mix-
ture. The thickness of the first light-penetrable wall 1s preter-
ably between about 0.2 mm and about 3 mm. The material of
the light reflective layer can comprise magnesium oxide com-
pounds, titanium oxide compounds, and other reflective
organic or morganic material. The light reflective layer can
also be the diffusion reflective layer or silver retlective layer
prepared 1n advance. The method of forming the light reflec-
tive layer on the wall surface of the first light-penetrable wall
comprises sputtering, coating, attaching, adhering or other
methods and can be adjusted 1n accordance with light reflec-
tive layer’s material.
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Step 1170 comprises disposing the at least one partition
wall between each two adjacent lighting areas. The partition
wall can be disposed on the bottom plate by using adhering,
screwing or other methods. Moreover, the step of disposing
the partition wall includes forming the partition walls 1n a
lattice structure. However, 1n the preferred embodiment, at
least one trough can also be formed by bending, denting or
other methods and then the bottom end of the partition wall 1s
inserted 1nto the trough to support and position the partition
wall. The trough formed on the bottom plate can enhance the
strength of the bottom plate 1tself at the same time.

FIG. 12 1s the flow chart of the alternative embodiment of
the backlight module manufacturing method provided by the
present invention. The backlight module manufacturing
method can further include step 1210 of further disposing or
forming a second light-penetrable wall on the other side of the
side of the light reflective layer opposite to the first light-
penetrable wall after step 1150. In other words, light reflective
layer 1s disposed between the first light-penetrable wall and
the second light-penetrable wall. The support of the first
light-penetrable wall and the second light-penetrable wall
allows the light reflective layer to be erected on the bottom
plate to retlect the light coming from different lighting areas
at both sides of the partition wall.

This mvention has been described with the above men-
tioned embodiments; however, the above mentioned embodi-
ments are only exemplary. What needs to point out 1s that the
disclosed embodiments do not limit the scope of the mven-
tion. In contrast, the modifications and equivalents included

in the spirit and the scope of the claims are all included in the
scope of the present invention.

What 1s claimed 1s:

1. A backlight module comprising:

a bottom plate having a plurality of lighting areas thereon;

a plurality of light source sets disposed on the lighting areas
respectively; and

at least one partition wall disposed on the bottom plate and
located between each adjacent lighting areas, wherein
the partition wall 1s a sandwich structure including;:

a first light-penetrable supporting wall having a wall sur-
face vertical to the bottom plate and disposed along an
edge of the lighting area;

a second light-penetrable supporting wall having a wall
surface vertical to the bottom plate and disposed along
the edge of the lighting area; and

a light-retlective layer sandwiched between the wall sur-
faces of the first light-penetrable supporting wall and the
second light-transporting wall;

at least a trough formed on the bottom plate and between
the adjacent lighting areas, wherein one end of the par-
tition wall 1s disposed 1n the trough; and

a lixing member adjacent to the partition wall and the
bottom plate for fixing the partition wall to the bottom
plate; wherein the fixing member 1s attached to the bot-
tom plate with a screw or rivet.

2. The backlight module of claim 1, wherein the lighting
areas and the partition wall are disposed 1n parallel or 1n an
array on the bottom plate.

3. The backlight module of claim 2, wherein the partition
wall has a lattice structure.

4. The backlight module of claim 1, wherein the wall
surface of the first light-penetrable wall has a microstructure.

5. The backlight module of claim 4, wherein the micro-
structure comprises an etched microstructure or a printed
microstructure.
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6. The backlight module of claim 1, wherein a wall surface
of the second light-penetrable wall contacting with the light
reflective layer has a microstructure.

7. The backlight module of claim 1, wherein the light
reflective layer includes a retlective coating.

8. The backlight module of claim 7, wherein the reflective

coating includes a magnesia compound or a titama compound

f1lm.

9. The backlight module of claim 1, wherein the light
reflective layer includes a diffusion reflective layer or a silver
reflective layer.

10. The backlight module of claim 1, wherein the first
light-penetrable wall 1s made of materials selected from poly-
methylmethacrylate (PMMA), Polycarbonate (PC), glass
material, and the combination thereof.

11. The backlight module of claim 1, wherein the second
light-penetrable wall 1s made of materials selected from poly-
methylmethacrylate (PMMA), Polycarbonate (PC), glass
material, and the combination thereof.

12. The backlight module of claim 1, wherein a thickness
of the first light-penetrable wall 1s greater than 0.2 mm.

13. The backlight module of claim 10, wherein a thickness
of the first light-penetrable wall 1s less than 3 mm.

14. The backlight module of claim 1, wherein a thickness
of the second light-penetrable wall 1s 1n a range of about 0.2
mm to about 3 mm.

15. A liquid crystal display comprising the backlight mod-
ule from claim 1.

16. The backlight module of claim 1, wherein the fixing
member fixes the partition wall and the bottom plate with an
adhesive.

17. A manufacturing method of a backlight module com-
prising;:

providing a bottom plate;

disposing a plurality of light source sets on the bottom plate

to form a plurality of lighting areas;
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providing a first light-penetrable wall;

providing a second light-penetrable wall;

forming a light reflective layer between the first light-

penetrable wall and the second light-penetrable wall to
form a partition wall of sandwich structure;

forming at least one trough on the bottom plate and

between each two adjacent lighting areas;

disposing the partition wall between each two adjacent

lighting areas by inserting a bottom end of the partition
wall 1n the trough; and

disposing a fixing member adjacent to the partition wall

and the bottom plate to fix the partition wall and the
bottom plate; wherein the fixing member 1s attached to
the bottom plate with a screw or rivet.

18. The manufacturing method of claim 17, wherein the
plurality of lighting areas in parallel or in an array on the
bottom plate.

19. The manufacturing method of claim 17, wherein the
step of disposing the partition wall includes forming the par-
tition walls 1n a lattice structure.

20. The manufacturing method of claim 17, wherein the
step of providing the first light-penetrable wall includes form-
ing a microstructure on the wall surface.

21. The manufacturing method of claim 20, wherein the
step of forming the microstructure includes forming the
microstructure by means of etching or printing.

22. The manufacturing method of claim 17, wherein the
step of forming the light retlective layer on the wall surface of
the first light-penetrable wall includes adhering or sputtering
the light reflective layer on the wall surface or coating the wall
surface with the light reflective layer.

23. The manufacturing method of claim 17, wherein the
step of fixing the fixing member to the partition wall and the
bottom plate includes fixing the fixing member to the parti-
tion wall and the bottom plate with an adhesive.
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